A significant simplification in the discussion of the structure of molecules can be achieved by referring the energies of molecules not to the energies of their constituent atoms in any one of the stationary spectroscopic states of the isolated atoms, but instead to a hypothetical valence state of each atom.' The valence state of an atom is defined as that state in which it has the same electronic structure as it has in the molecule. Thus in the valence state the spins of the electrons that are used for forming bonds in a molecule are considered to resonate between positive and negative values, corresponding to the resonance of each bofiding electron with another electron of opposite spin in the atom with which the bond is formed. For A similar calculation can be made for the OH molecule. This molecule is to be considered as containing a bivalent oxygen atom with one valence free. The extrapolated energy of dissociation into a hydrogen atom and an oxygen atom in its valence state is 5.03 v.e., corresponding to the observed values coe = 3735 cm.-' and Xe:xe = 82.6 cm.-.. The dissociation energy into a hydrogen atom and a normal oxygen atom is 4.34 v.e., as given by the work of Dwyer and Oldenberg.4 The difference between these values, 0.69 v.e., is the energy of the valence state of oxygen in this molecule.
It is very interesting to note that the difference between the energy of removal of the first hydrogen atom from a water molecule, involving breaking one oxygen-hydrogen bond, and the energy of removal of the second hydrogen atom vanishes when the valence state of oxygen is used as the point of reference. The energy of removal of the first hydrogen atom is found by combining thermochemical data with Dwyer and Oldenberg's value for the dissociation energy of OH to be 5.12 v.e., whereas that for the second hydrogen atom is 4.34, relative to the normal state of the oxygen atom. If the valence state of oxygen is used as a point of reference, the second of these values is to be increased by the energy of the valence state, which has been shown above to be approximately 0.7 v.e., and it is thus brought into approximate equality with the first bond energy. The equality of these two energy quantities to within 2 per cent is a striking illustration of the significance of the chemist's picture of the molecule as involving chemical bonds between pairs of atoms.
If the assumption is made that in this molecule the energy of breaking the first bond is exactly equal to the energy of breaking the second bond, when the valence state of oxygen is taken as the point of reference, an independent value can be derived for the energy of the valence state of oxygen. This value, 0.78 v.e., the difference of the two dissociation energies, agrees reasonably well with the others.
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